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Abstract 
Accounting services are one of the primary reasons why companies are able to serve its 
customers and perform at high levels. The emergence of Artificial intelligence has become an 
additional resource that have revolutionized the accounting world not only in the financial 
services industry, but the oil and gas industry)as well. Within the oil and gas industry, fair value 
impairment and financial reporting methods are analyzed to elaborate on how generally accepted 
accounting principles impact companies' assets which are vital to financial statements. However, 
accounting services are generally overshadowed with the technical aspects it provides. 
Demonstrating integrity and ethical standards are just as significant. Manual responsibilities and 
moral principles will always remain essential to the accounting industry which is discussed in the 
scandal of Satyam Computer Services. 
Keywords: artificial intelligence' 
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Chapter I: Introduction 
Controversy has arisen in the accounting world as technological advances continue to 
change humanity. Two journalists from Accounting Today, Gianni Giacomelli and Prashant 
Shukla, believe that accountants are at a high risk oflosing their jobs in the future due to 
automation and robotic computers. They believe that technology is making accountants become 
business advisors and their technical skills are becoming less important than their soft skills. 
Artificial intelligence (Al) is one of the primary reasons why companies are replacing jobs and 
reducing the number of its employees. Cognitive robotics, machinery, and other automated 
processes has left the world assuming that accountants will soon have their jobs replaced too. 
It is reasonable to believe that the dynamics have shifted in the accounting industry. 
Newer technologies like cloud computing, AI, tax software, and the presence of social media 
have started a trend that foreshadows growth in accounting technologies in the near future. Cloud 
computing stores and shares over a few exabytes of data on computers and devices on demand 
which is similar to a role of an accountant who engages with clients and request information that 
takes longer to obtain. The human's brain is used to replicate systems of AI, and it improves the 
accuracy of repeated tasks and business processes. The social media platform has changed the 
way firms and clients conduct business. It is utilized as a marketing tool to develop business 
. plans and strategies. 
The complexity of business plans and strategies require every service that accounting 
offers. Accountancy offers services in audit, tax, advisory, consulting, forensic, risk 
management, and more. In audit and assurance, employees focus on improving information so 
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that decision makers can make quality, informed decisions. In tax, firms offer services that help 
clients analyze complex problems and provide updates from tax reforms to deliver integrated 
approaches to tax issues. In consulting, firms focus on delivering strategies and implementing 
plans that woul-d help clients remain competitive in the market or become the industry leader. In 
risk management, firms focus evaluating and flagging operational risks to prevent risk-related 
problems and while managing the risk profile of clients. These services prove that having the 
appropriate soft skills are only a minor part of an accountant's job. Its relevancy is clear, 
especially after the Sarbanes-Oxley Act of 2002 which changed the financial landscape of this 
industry. 
Sarbanes-Oxley Act 
The Sarbanes-Oxley Act of 2002 was enforced due to corporate fraud from companies 
like Emon who prompted this act. Executives from highly respected companies like Emon and 
WorldCom filed inaccurate financial statements in 2001 and did not maintain independence 
throughout their engagements with companies. The Congress passed the Sarbanes-Oxley Act to 
protect investors from fraudulent activities and mandate reforms to financial disclosures and 
maintain the public's trust. The Sarbanes-Oxley Act in 2002 reformed corporate financial 
reporting and the accounting profession. Sarbanes-Oxley Act affects private companies, 
accounting firms, and human resource departments. Also, it is very expensive to implement. If 
someone intentionally destroys, alters or falsifies documents that influences a federal agency 
investigation, it carries fines and up to 20 years imprisonment. Retaliating against someone who 
provides a law enforcement officer with information relating to a possible federal offense is 
punishable by up to 10 years imprisonment. Sarbanes-Oxley Act builds a firewall between the 
auditing function and other services available from accounting firms. Firms that audit the books 
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of a publicly held company may no longer do the company's bookkeeping, audits, or business 
valuations, and is also banned from designing or implementing an information system, providing 
banking services, or consulting services. 
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Chapter II: Artificial Intelligence in Oil and Gas Accounting 
Artificial Intelligence has been vital to the accounting industry through the automation of 
accounts payable processes, invoices, purchase orders, and other workflow processes. AI has 
played a large role in the accounting departments of oil and gas industries as well. As technology 
advances, the number one priority for innovators are creating machines that will allow hurnan's 
responsibilities to be doable. AI has become important in the industry which has led to 
companies establishing a team of employees to integrate new business models, methods, and 
projects. These technological advances have allowed oil and gas accountants to elevate 
businesses from AI. 
Companies are implementing Artificial Intelligence employee innovation groups and 
partnering with universities in search of AI systems. ExxonMobil have teamed up with illustrious 
Massachusetts Institute Technology students in hopes of discovering ocean exploration systems. 
ExxonMobil had also obligated contracts with Princeton University and the University of Texas 
at Austin in exchange for AI robots. The ocean is difficult and expensive to explore which is why 
they are relying on robots to reduce the deficiencies and improve the efficiencies of ocean 
exploration. 
According to an article written by Kurnba Sennaar on Tech Mergence, "The most popular 
AI application from the top five industry leaders currently appear to be intelligent robots. These 
robots are designed with AI capabilities for hydrocarbon exploration and production, to improve 
productivity and cost-effectiveness while reducing worker risk." (Ernst & Young, 2017) 
Artificial Intelligence robots allows people to see thousands of feet below sea level and display 
seismic illustrations in search of proved reserves. Companies are aware of the importance of 
Artificial Intelligence and are investing their money, time, and energy. 
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"The oil and gas sector remain at two-fifths of the global energy supply investment." 
(Ernst & Young, 2017). Oil and gas companies have focused specifically on new strategies that 
can help locate sustainable energy resources. Companies have shifted their focus to AI in efforts 
of lowering the costs of operations and gaining efficiency. The oil and gas companies that are in 
search of ideas to enhance their businesses have been the people who have been taking 
advantage of AI. It is easier to implement AI in these types of companies because of their 
massive budgets. Finding the target spots beneath Earth's surface and ways to operate wells 
while decreasing down-time have been the primary focuses when thinking of AI innovations. 
According to the CEO ofNervana Systems, Naveen Rao, "A human with expertise gives 
examples of where oil and gas are typically found in datasets. The network then learns how to 
detect subsurface faults, recognizing data that are comparable to those given in the examples. 
Information from the most expert humans is encapsulated in an algorithm in a computer and 
applied over and over again." (Deloitte, 2016) 
Nervana Systems provides a humanistic approach to solving problems. They construct 
learning-based solutions that depict subsurface faults and provide 3-D images which does not 
require any manual labor. Rao's Artificial Intelligence systems allows oil and gas companies to 
enhance the efficiency of their operations because of the less time being spent on repetitive 
assignments which can be used to complete other tasks. Rao mentioned how oil was between 
$50-60/bbl before his system was implemented. It then decreased to below $30/bbl at the time. 
He also discussed how companies become complacent when their profits and margins were high. 
However, when reality hits and profits are dropping, companies start to place emphasis on 
becoming innovative. 
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In 2015, Shell implemented Virtual assistants in the United States and United Kingdom 
in efforts of incorporating Artificial Intelligence systems to increase operational efficiency. 
These virtual assistants provide online customer service to assist customers with questions and 
locating products. Before this implementation, customers were instructed to search through a 
database to locate products. According to a Tech Mergence article, Shell mentioned that these 
Virtual Assistants, "Handles over 100,000 data sheets for 3,000 products. Provides information 
on 18,000 different pack sizes. Understands 16,500 physical characteristics oflubricants. 
Matches Shell products to 10,000 competitive products." 
After ExxonMobil discovered that 60% of subsurface oil is due to natural seeps, they 
have set goals on utilizing Artificial Intelligence system to help natural seep abilities. With hopes 
of utilizing ocean exploration robots, ExxonMobil want their AI systems to detect oil seeps 
which protects the ecosystem and sustain reliable energy resources. (Ernst & Young, 2017) 
The underlying benefit that these systems can provide is mitigating manpower. Although 
Artificial Intelligence is not talked about in this area as much as~the other advantages, employees 
working conditions are benefitted tremendously. AI systems are smart investments because 
humans' lives should be valued as they are pioneers. Oil and gas exploration require high-safety 
standards to ensure protection. By introducing Artificial Intelligence, companies will have the 
opportunity to alleviate health risks and issues that manual labor possessed. The most hazardous 
labor comes from oil and gas accountants. 
On the other hand, there is an on-going debate about how Artificial Intelligence is taking 
away jobs from humans. This is not the case because humans will still have to monitor AI 
applications. Even though AI systems improve operational efficiencies and accuracies, this does 
not mean that they will function 100% percent correctly. Artificial Intelligence will make 
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humans more creative, innovative, and expand their critical thinking skills regarding technology. 
The extraction of oil and gas reserves have implicated problems that are a hassle for humans. 
Virtual assistant systems allow workers to be more productive, efficient, and quicker. Reducing 
well downtime is an advantage every individual in the exploration and production sector would 
love. 
Fair Value Impairment & Reporting Methods 
Additionally, exploration and production companies have renewed their focus on 
assessing and accounting for impairment of its oil and gas assets. The oil and gas industry is 
constantly changing, and companies must adapt to the environment. There are several factors 
they must consider using the successful-efforts method or the full-cost method. 
The falling prices of oil has impacted the upstream sector and garnered attention all over 
the world. Exploration and production companies are having a difficult time deciding on 
accounting for impairment under accounting reporting methods. Companies are left to decide 
whether they should apply the successful-efforts or full-cost methods to assess and account for 
impairment. Choosing between the two methods will result in reporting differences; however, 
they both account for impairment. There are four factors exploration and production companies 
should consider in assessing and accounting for impairment of its oil and gas assets are 
determining the timing, measuring impaired assets, determining proved or unproved property, 
and recognizing the impairment loss of oil and gas assets. 
In the textbook, Fundamentals of Oil and Gas Accounting by Charlotte Wright, Wright 
discusses how successful and unsuccessful costs are incurred and expensed in the full-cost 
accounting approach~ Exploration and production companies apply the guidance Regulation S-X, 
Rule 4-10; SAB Topic 12.D; and FRC Section 406.01.c for this method. 
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The Rule 4-10 of Regulation S-X provides guidance to reporting all the exploration and 
production operations of financial accounting. The may be labeled as, "possible reserves, 
probable reserves, and proved and developed oil and gas reserves to be used in determining 
quantities of oil and gas reserves to be reported in filings with the Commission." The exploration 
and production costs of this regulation includes all costs from searching the area such as the 
drilling and operating of wells, geological and geophysical costs, dry hole costs, maintenance of 
property, land, equipment, facilities, and the depreciation costs of these items. The impairment 
costs are still reported even if the property or lease is abandoned. All costs are capitalized except 
for production costs. (Codification of Staff Accounting Bulletins, 2011) 
The other accounting approach is called the successful-effort method. This method is 
instructed to follow SF AS No.19 guidelines which explains costs that do not relate directly to 
specific assets having future benefits are not capitalized. On the other hand, costs that are 
incurred with reserves discovered that result in future economic benefits are capitalized. One 
major difference between both approaches are the successful-efforts method expense the cost of 
drilling a dry-hole exploratory well, the full-cost method of drilling a dry-hole exploratory well 
would be an asset. 
Chesapeake Energy, Chevron, ConocoPhillips, Exxon Mobil are a few popular 
exploration and production companies. Chesapeake Energy uses the full-cost method which 
people believe is more aggressive and unmistakable. Others believe it is difficult to figure out the 
true costs which forces shareholders to invest more money than they should. This is beneficial to 
Chesapeake Energy because this is an easier way to generate more revenue. "At Chesapeake, the 
money raised isn't broken out; it goes into a pool and offsets the company's overall drilling costs 
for all its wells, both successes and failures. As a result, its costs are lower than what it would be 
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if it had used the successful-efforts method." Other companies such as Chevron Corporation, 
Exxon Mobil uses the successful efforts method. One investor stated, "Successful efforts 
provides greater transparency and is favored by the investment community." (Casselman, 2012) 
Regardless of the accounting approach exploration and production companies use, they 
must evaluate several factors when assessing and accounting their assets for impairment. The 
full-cost method addresses the timing of impairment assessments, measurement of an impairment 
loss, the level of impairment, and recognition loss. Timing of impairment testing and impairment 
indicators mandates a full-cost ceiling test on proved properties for each reporting period. 
Properties with no proved reserves should be tested occasionally for being included in the full-
cost pool. Timing is essential because it is always important to have an accurate value of oil and 
gas assets. Delaying the timing of testing not only hinders a company's future economic benefit, 
but also loses the creditability sought out by investors. 
The Deloitte Oil and Gas Spotlight article, Navigating the Changing Oil and Gas 
Spotlight, states, "The full-cost accounting approach requires a write-down of the full-cost asset 
pool when net unamortized cost less-related deferred income taxes exceeds; the discounted cash 
flows (DCFs) from proved properties, the cost of unproved properties not included in the costs 
being amortized, and the cost of unproved properties included in the costs being amortized. The 
write-down would be reduced by the income tax effects related to the difference between the 
book basis and the tax basis of the properties involved." (Hornk, Hilsher, & Shreve, 2014) 
The level at which impairment is assessed under the full-cost method forms cost centers 
for the recognition of impairment loss. These cost centers are responsible for the costs incurred 
and companies must assess assets at the cost-center level. When recognizing an impairment loss 
under the full-cost method, companies .are mandated to decrease the carrying value of the full-
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cost asset pool and report the excess above the ceiling as an expense in continuing operations. 
Companies are prohibited from reversing write-downs. 
The successful effort method addresses the timing of impairment assessments, 
measurement of an impairment loss, the level of impairment, and recognition loss like the full-
cost method. Under the successful-efforts method, "seismic costs are expensed as incurred and 
costs related to the successful identification of new oil ang gas reserves may be capitalized while 
costs related to unsuccessful exploration efforts would be immediately recorded on the income 
statement." (Horak, Hilsher, & Shreve, 2014) 
Exploration and production companies must follow a two-step impairment process when 
indicating impairment under the successful-efforts method. The process consists of analyzing 
when the carrying value of oil and gas properties may be recoverable. Usually, exploration and 
production companies complete an annual impairment assessment. Companies have categories 
that they may consider assets for such as proved, _probable, and possible reserves. They also 
should assess unproved properties on occasion to account for impairment. 
Measuring the impairment loss under successful efforts requires companies to use a two-
step process detailed in ASC 360. The Deloitte Oil and Gas Spotlight article states, "Under step 
1, the company will perform a cash flow recoverability test by comparing the asset group's 
undiscounted cash flows with the asset group's carrying value. If the asset group fails the cash 
flow recoverability test, the company will perform a fair value assessment under step 2 to 
compare the asset group's fair value with its carrying amount." (Horak, Hilsher, &-Shreve, 2014) 
When determining the level at which an impairment under the successful-efforts method, 
proved properties are grouped at the lowest level on a field-by-field basis. Unproved properties 
should be assessed on a property-by-property basis, or the grouping of assets method depending 
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on the adequateness of acquisition costs. 
The recognition of impairment for proved reserves will reduce only the carrying amounts of the 
group's long-lived assets. The Deloitte Oil and Gas Spotlight article states, "A company should 
allocate the loss to the long-lived assets of the group on a pro rata basis by using the relative 
carrying amounts of those assets; however, the loss allocated to an individual long-lived asset of 
the group should not reduce the asset's carrying amount to less than its fair value if that fair 
value is determinable without undue cost and effort. For unproved properties, if the results of the 
assessment indicate impairment, a company should recognize a loss by providing a valuation 
allowance." Like the full-cost method, reversing write-downs are precluded under the successful-
efforts method. (Horak, Hilsher, & Shreve, 2014) 
The assessing and accounting for impairment of assets are essential because it determines 
oil and gas companies' true profits. Investors want to negotiate with ethical, reliable companies 
who are following the guidance of the accounting reporting methods. Companies must take this 
process seriously or they may easily be filed a lawsuit against. Assessing and accounting for 
impairment may improve the quality of information provided to investors, which is the most 
important aspect for exploration and production companies. 
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Chapter III: Fair Value Measurement 
Fair value measurement has been on the rise in the accounting world. With the goal of 
increasing the accuracy of measurements, rules have been established on ways to measure fair 
value, provide market assumptions, and report its disclosures. Fair value measurement under the 
GAAP and the IFRS methods carry different principles as well which may present challenges 
when creating financial statements. Specialists measure fair value using three valuation 
approaches: income approach, market approach, and asset approach. It is essential for users to 
apply the appropriate measurements because financial reporting consists of a variety of guidance 
techniques that may lead to inaccurate results. 
Fair value has different meanings in different approaches, but the F ASB Accounting 
Standards Codification 820 defined it as, "the price to sell an asset or transfer a liability, and 
therefore represents an exit price, not an entry price. The exit price for an asset or liability is 
conceptually different from its transaction price ( an entry price). While exit and entry price may 
be identical in many situations, the transaction price is not presumed to represent the fair value of 
an asset or liability on its initial recognition. Fair value is an exit price in the principal market ( or 
in the absence of a principal market, the most advantageous market) in which the reporting entity 
would transact. Fair value is a market-based measurement, not an entity-specific measurement. 
Fair value measurements should not be adjusted for transaction costs." (Ernst & Young, 2017) 
Valuation specialists place emphasis on knowing the current value. This is significant 
because the value at the measurement date may not be the value at a future date. The value may 
not include new information from assumptions that was gathered from events following the 
measurement date. Therefore, entities should consider information after the balance sheet date. 
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Majority of the exploration and production companies use a discounted cash flow modei 
to determine the fair value of assets. Occasionally, several approaches are used at once to gather 
an accurate, logical estimation of an asset's fair value. To determine the fair value under the 
income approach, the measurement of the value is provided by the market. The market prices are 
based on cash flows and earnings. Users convert these future amounts into one discounted 
amount. Companies must determine if this approach includes logical assumptions that does not 
conflict with the assumptions that are being used in the market. Discounted cash flow (DCF) is a 
valuation model that uses cash flow projections, discounts, and other components to make 
assumptions about the value of an asset. This is a good method to use when not a lot of 
information is available. However, it may produce many assumptions which is not beneficial 
when estimating through forecasting. 
The market approach makes companies compare its value to other transactions that have 
similar assets and liabilities. This approach relies heavily on the market's methods and 
comparisons of similar businesses. Under the asset approach, the valuation is estimated by using 
information gathered on a business and its balance sheet. This approach reflects the amount 
required to replace the capacity of an asset. It focuses on the business' total assets and liabilities. 
Companies have unrecorded assets that may be worth more than the recorded assets. The asset 
approach provides an accurate net value of all assets. 
The productiveness of different valuation approaches can change every year. Therefore, it 
is important that certain approaches are used in certain situations. PV-10 is another method that 
was intentionally made to provide fair value estimates and make them comparable to estimates 
used in other methods. Fair value is defined under the "PV-1 O" approach as the present value 
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reduced at an 10% annual discounted rate. It is now used by exploration and production 
companies in their fair value measurements. 
Fair value measurement under U.S GAAP and IFRS are not different regarding its 
standards, but the events and transactions that lead both methods to proceed behind their 
respected rules and principles. Due to the standards of fair value measurement, U.S GAAP limits 
private companies from some requirements while IFRS does not provide any exemptions for 
private companies. For example, disclosures for fair value hierarchy and valuation techniques are 
optional under U.S GAAP, but not under IFRS. Due to most private companies being smaller, 
having limited resources, and not having access to information like public companies may be the 
reasons for this requirement. Private company exemptions get the benefit of the doubt under the 
U.S GAAP whereas everyone gets treated the same under IFRS. 
Another difference that was researched in an article written by Deloitte states, "If an asset 
or a liability is measured initially at fair value under U.S. GAAP, any difference between the 
transaction price and fair value is recognized immediately as a gain or loss in earnings unless 
otherwise specified. IFRS states that an entity cannot recognize inception gains or losses for a 
financial instrument unless the instrument's fair value is demonstrated by a quoted price in an 
active market for an identical asset or liability or based on a valuation technique in which an 
entity uses only observable market data." (Deloitte, 2016) This is a common principle for 
companies, particularly exploration and productions companies in the United States. Therefore, 
knowing the fair value and its transaction price is essential, especially when companies are 
disclosing financial information. The difference between the fair value measurement and the 
transaction costs must be recognized as a gain or loss. If an asset decreases or liabilities increase, 
it's recognized as a loss. This is not the case under IFRS. They usually measure an asset at its 
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fair value and prohibits the recognition of gains and losses under certain criteria (if fair value is 
measured at Level 2 or 3). 
An article written by KPMG stated, "Unlike US GAAP, IFRS does not include an 
exception that allows the use ofNAV as a practical expedient. Under IFRS, an entity may only 
measure investments on the basis of NA V when it is representative of fair value. Therefore, the 
last paragraph above is relevant only to US GAAP." (KMPG, 2015) When companies measure 
investments at their net asset value, this is called a practical expedient. U.S GAAP allows a 
practical expedient to measure fair value for companies that have obligations with investment 
companies. On the other hand, IFRS prohibits net asset value practical expedients. When 
accounting the fair value of investments, GAAP companies and IFRS companies obligate under 
two different requirements. 
The economy has realized that fair value accounting is no minor task in the market. Its 
usage is often criticized, but its timely and accurate information used in financial reporting is 
valuable. Management decisions are made based on the relevant information that fair value 
presents. The GAAP and IFRS accounting standards are used to acquire significant information 
that exploration and production companies disclose in their financial statements. Even though 
these two standards have established some convergence, they each include requirements that 
permit or prohibit certain measures of fair value. Fair value measurement is more than just 
measuring assets and liabilities, its impact on the accounting industry is important as any 
operation in the E&P sector. Fair value measurement usefulness in exploration and production 
companies has become influential worldwide. 
Accounting also includes GAAP vs. IFRS and successful-effort vs. full-cost methods, 
which are vital elements in conducting financial statements. They are highly utilized in the oil 
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and gas industry and the way that exploration and production companies report their assets 
depends on the method chosen. 
IFRS vs. GAAP 
Accounting consist of many similarities and differences in financial reporting. The 
International Financial Reporting Standards vs. Generally Accepted Accounting Principles and 
the successful-effort method vs. full-cost method comparisons have established an ever-lasting 
debate on which one is more beneficial. This comparative analysis will provide significant 
insight on each method. 
IFRS, the acronym for International Financial Reporting Standards, is a global set of 
principles companies must follow when conducting business internationally. This foundation 
was formerly known as International Accounting Standards Board/Committee before it was 
renamed in July 2010. It is principle-based financial reporting that global companies use for 
preparing their financial statements. This accounting practice had started with the International 
Accounting Standard Board, known as the IASB, which outlines accounting standaras used in 
financial reports. It makes the language of business and transactions more understandable to 
international business, companies outside of the United States who are seeking economic gain. 
Regarding the oil and gas industry, the IFRS impacts upstream activities and the 
evaluation of oil and gas resources which are known as assets. For example, costs are expensed 
to search land after being granted access by the owner, but before acquiring a lease. Trying to 
decide on whether costs are capitalized or expensed is most likely the reason why IFRS limits the 
utilization of the full-cost method. The successful-effort method is dominantly used by IFRS 
companies to prevent any misconceptions. When calculating inventory, the LIFO method, last in, 
first out, is not permitted under the IFRS because it may result in inaccurate information. 
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Also, the amount of inventory write-downs may be reversed under certain conditions when 
tracking inventory. Under IFRS, extraordinary income on an income statement are not separated. 
In regard to development costs, "A company's development costs can be capitalized under IFRS, 
as long as certain criteria are met. This allows a business to leverage depreciation on fixed assets. 
Regarding intangible assets, "when it comes to research and development or advertising costs, 
IFRS accounting really shines as a principle-based method. It considers whether an asset will 
have a future economic benefit as a way of assessing the value." (Firm of the Future Team) 
However, GAAP, the acronym for Generally Accepted Accounting Principles, is the 
United States standard accounting practice that consist of a set of rules that companies follow to 
prepare their financial statements. The SEC, known as the Securities and Exchange Commission, 
adopted the GAAP method. SEC assigned the F ASB, Financial Accounting Standards Board, to 
enhance the GAAP accounting principles for companies in the United States. 
Considering the importance to the oil and gas industry under GAAP, all activities must abide by 
its standards. Development costs are treated as an expense. The LIFO method is permitted for 
calculating inventory. Inventory write-downs are not allowed when tracking inventory. Under 
GAAP, extraordinary income on an income statement is after net income. 
Nonetheless, these reporting methods share tons of similarities. IFRS and GAAP 
calculate their assets using the FIFO and weighted average method. The weighted average 
method is the cost of inventory available divided by the number of units available. The FIFO 
method is a first in, first out method used in accounting the flow of inventory. An article by 
Surbhi S stated, "Both are guiding principles that help in the preparation and presentation of a 
statement of accounts. A professional accounting body issues them, and that is why they are 
adopted in many countries of the world. Both of the two provides relevance, reliability, 
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transparency, comparability, understandability of the financial statement." (S, 2015) Joint 
ventures are also very common under GAAP and IFRS even though they are organized 
differently in the oil and gas industry. When using joint ventures, GAAP and IFRS prefers the 
equity method which assesses their investments in other companies. 
Correspondingly, companies have the option to choose between the successful-effort or 
full-cost effort method which is controversial as well. Both methods share small differences such 
as contrasting definitions for the same accounting terms. The Deloitte Oil and Gas Spotlight article, 
Navigating the Changing Oil and Gas Spotlight, states," Exploration and production companies 
that use the successful-efforts method to account for impairment of their oil and gas assets should 
apply the guidance in ASC 932-360-351, whereas exploration and production companies that use 
the full-cost method of accounting should apply the guidance in Regulation S-X, Rule 4-10." 
(Navigating the Changing Oil and Gas Spotlight , 2015) The successful-effort method is 
conservative on how it accounts for operating expenses. This method mandates that only the costs 
that were used to find assets should be capitalized. The full-cost method is more aggressive; all 
their successful and unsuccessful costs are capitalized. Therefore, companies that uses the full-
cost method incur higher plant, property, and equipment and depreciation, depletion, and 
amortization costs. Under the successful-efforts method, the cost of drilling a dry-hole exploratory 
well is expensed. Under the full-cost method, the cost of drilling a dry-hole exploratory well would 
capitalize. The full-cost method makes it difficult to figure out the true costs which forces 
shareholders to invest more money than they shguld. This is an easier way to generate more 
revenue. To say the least, the firm's reporting of assets and income depends on the method chosen. 
Under both methods, all its activities fall under the following categories: acquisition 
costs, exploration costs, development costs, production costs. When assessing whether oil and 
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gas assets are impaired, both methods make companies consider the same factors which are 
determining the timing, measuring of impaired assets, determining proved or unproved property, 
and recognizing the impairment loss of assets. Acquisition costs, the costs incurred for obtaining 
access to explore property for reserves, are capitalized. Regarding development costs, both 
methods are given the option to capitalize the costs. In the article, Accounting for Differences in 
Oil and Gas Accounting, Vitalone mentioned, "Exploration costs capitalized under either method 
are recorded on the balance sheet as part of long-term assets" (Vitalone, 2017) These two 
methods are more similar than what people claim them be. 
Overall, GAAP, IFRS, the successful-cost method, and the full-cost method shares major 
differences and similarities in the oil and gas industry. It is important for exploration and 
productions companies to understand the advantages and disadvantages for each one so that they 
are putting themselves in the best position for future economic benefits. There have been talks 
about converging GAAP and IFRS which may be beneficial to companies and investors, but it is 
hard to believe the industry is equipped for this idea right now. This would take a lot of 
revisions, money, and little time to adapt. 
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Chapter IV: Satyam Computer Services Scandal: Fraud Discovery 
A fraud that the accounting world can take credit for is the country's biggest-ever 
corporate accounting scandal, Satyam Computer Services Scandal. Satyam was a global 
information technology service provider that provided services of consulting, system integration, 
and business process outsourcing. It was established in 1987 in Hyderabad, India by brothers 
Ramalinga and Rama Raju when Ramalinga realized the potential growth in computer 
technology and that major corporations were looking for ways of cutting costs. Satyam was 
initially formed as a 100% export-oriented unit under the scheme of software technology park 
and exported software to the U.S., Canada, and Europe. Satyam started receiving exponential 
amounts of outsourcing contracts by major corporations. In the subsequent years, Satyam was on 
a wave of rapid growth and began building development centers across the globe. They even 
entered into many joint ventures and were able to create niche subsidiaries, the most notable of 
which included Dr. Millennium, a diagnostic tool that was used in Y2K services and Infoway, 
which became one of the most prominent private internet services providers in India ("Satyam 
Computer Services Ltd."). Satyam continued to grow its global presence by gaining new 
international clients and catering to them by creating development centers around the world. In 
2001, Satyam started listing its American Depository Receipts (ADRs) on the New York Stock 
Exchange (NYSE), but this ultimately was not recorded on the balance sheets. 
In the subsequent years from 2003 - 2008, Satyam continued on a meteoric rise as 
indicated by the company's financials in Table- 1 in the Appendix section (Bhasin 13). In 
nearly all the financial metrics, the company was showing incredible growth. In five years, the 
company was able to more than triple its net sales, net profit, and cash flows and was able to 
sustain an average growth rate of 38%, 33%, and 35% each year (Bhasin 13). Satyam also 
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received many awards for its success and innovation, such as Ernst & Young's Entrepreneur of 
the Year, which was given to Ramalinga in 2007, as well as the Golden Peacock Award, a 
recognition of global excellence in corporate accountability, in both 2007 and 2008. Satyam's 
success ultimately proved that it was a major leader in the information technology market 
(Bhasin 14). Unfortunately, a few months after receiving its second Golden Peacock Award, 
Satyam's meteoric rise would soon come to a bitter end, as its true nature were to be revealed. 
In 2008, Satyam was involved in two events that had negative effects on the price of 
Satyam stock and raised questions about the corporate governance of Satyam. These events put a 
great deal of pressure on Ramalinga and eroded the credibility of the company. 
The first event occurred on December 16, 2008, when Ramalinga announced that Satyam 
would be buying two companies, Maytas Properties and Maytas Infra, for $1.6 billion. Both of 
these companies were owned by family and friends of Ramalinga. Ramalinga Raju, Jr. sat on the 
board ofMaytas Properties and Teja Raju, another son ofRamalinga's, was the vice-chairman of 
Maytas Infra. Satyam's investors immediately rejected the idea because neither of the companies 
was related to IT and the acquisition would have depleted all of Satyam's cash on hand. Due to 
the frustration of the investors and rapidly declining stock prices, Ramalinga announced on 
December 17th that Satyam would not be acquiring the two companies (Bhasin 31 ). 
The second event happened on December 23, 2008, when World Bank announced that 
Satyam had been barred from doing business with it for eight years. This decision stemmed from 
events that happened in the spring and summer of 2008, when a series of cyber intrusions hit 
World Bank's servers. Five of the servers that were breached contained sensitive information. It 
was also discovered that Satyam had given improper benefits to World Bank employees. The 
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World Bank contract had brought in $100 million per year in revenues for Satyam (ET Bureau). 
This event caused the price of Satyam stock to drop by 13.6% on the NYSE. 
The entirety of the fraud came to light on January 7, 2009, when Ramalinga, under 
intense pressure, confessed to the fraud in a letter sent to the Satyam Board of Directors. In the 
letter, he confessed to falsifying the numbers of a variety of accounts on the financial statements. 
The Indian government immediately dismantled the Satyam Board of Directors and began efforts 
to salvage what was left of the company. The Maytas event was the last attempt made by 
Ramalinga to bridge the gap between fictitious and real assets. Ramalinga stated, "Every attempt 
made to eliminate the gap failed. As the promoters held a small percentage of equity, the concern 
was that poor performance would result in a take-over, thereby exposing the gap. It was like 
riding a tiger, not knowing how to get off without being eaten (Bhasin 33)." 
Since the fraud spanned over many years, involving multiple different bank accounts and 
thousands of fictitious documents, it is hard to determine the exact time it started. According to 
an investigation by India's Central Bureau oflnvestigation (CBI), the fraud had dated back to 
1999 (Bhasin 36). This is further evidenced by a 1.2-billion-rupee discrepancy between the 
actual and reported ending cash balance in Satyam's Bank of Baroda account at the end of 2001 
(SEBI 12). Since the discrepancy was so large, this led to the conclusion that the fraud had been 
going on for some time before 2001. 
Professionals Involved 
In the aftermath of the fraud, 10 people were sentenced to serve time injail for a variety 
of charges including criminal conspiracy, violation of tax income laws, falsification of records, 
forgery, and breach of trust. Eight of the ten were part of Satyam, while the other two were 
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partners at PricewaterhouseCoopers (PwC). There were five main people who held most of the 
responsibility for the fraud. All five of them held high-ranking positions at Satyam. 
As co-founder and chairman of Satyam, Ramalinga Raju played the biggest role in the 
fraud. Born in September of 1954, Ramalinga is the son of a grape farmer. He graduated from 
Andhra Loyola College in Vijayawada, a city in southeastern India, with a Bachelor of 
Commerce degree and then moved to the U.S., where he obtained an MBA from Ohio 
University. He returned to India in 1977 and embarked on his business career. His first forays 
into the business world included ventures in the hotel, textile, and construction industries. In 
June 1987, after not finding success with his previous ventures, he co-founded Satyam Computer 
Services with his brother-in-law, D.V.S. Raju. In 2001, he helped set up the Byrraju Foundation, 
which focused on providing primary education, adult literacy, healthcare, and sanitation services 
to rural cities. Ramalinga was directly responsible for falsifying the bank statements and fixed 
deposit receipts that were given to the audHors, since both he and Rama had direct access to 
Satyam's bank accounts. Additionally, he admitted that he instructed the CFO and VP of Finance 
to inflate revenues in order to keep up with market expectations (SEBI 36). The inflated revenues 
and manipulated bank statements boosted the stock price of Satyam, which allowed Ramalinga 
to sell shares at a much higher price. He also used the salaries of 13,000 ghost employees for his 
own benefit. 
Rama is Ramalinga's brother and was the managing director at Satyam. He was 
Ramalinga's partner in crime and played a similar ro1e in the fraud as Ramalinga. He took part in 
falsifying bank statements and fixed deposit receipts and created fictitious documents showing 
fake amounts that were being transferred between bank accounts. He also helped to create fake 
invoices. When the internal audit department discovered discrepancies from samples of the 
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invoices that needed further investigation, Rama instructed them to stop the investigation. 
Finally, along with Ramalinga, Rama pressured the CFO and the VP of Finance to inflate 
revenues. As the CFO of Satyam, Srinivas was another high-ranking individual. According to the 
investigation conducted by the Securities and Exchange Board of India (SEBI), Srinivas knew 
about the fraudulent bank statements and attempted to cover them up (SEBI 41 ). He found out 
that the statements contained forged revenue figures due to the mismatched TDS receipts that he 
observed. He was also aware of the fake invoices and helped to conceal them. Finally, Srinivas 
made public statements about the financial health of Satyam knowing that the statements were 
false. These statements misled investors and helped raise the price of Satyam stock. 
G. Ramakrishna was the VP of Finance at Satyam, a role that gave him access to the 
company's entire invoice management system. He tried to avoid punishment for his role in the 
fraud by claiming that he was only following orders from Rama1inga. Ramakrishna claimed that 
he knew using the forged bank statements was wrong, but that he only did so because Ramalinga 
forcednim to. He claimed that he did not know anything else about the scope of the fraud being 
committed. However, during the SEBI's investigation, Srinivas stated that Ramakrishna indeed 
knew about what was happening (SEBI 43). Ramakrishna was also aware of the fake invoices 
being put into the system, as people working directly under him were responsible for entering 
those invoices. Furthermore, the head of Internal Audit, Prabhakara Gupta, informed 
Ramakrishna about discrepancies found with invoices and that they would need to be 
investigated. However, Ramakrishna told Gupta that no further investigation was necessary. 
V.S. Prabhakara Gupta was the head oflntemal Audit for Satyam. As previously 
mentioned, Gupta discovered discrepancies with some of the invoices which raised red flags, but 
he discontinued the investigation when directed to do so by Rama and Ramakrishna. His access 
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to the systems necessary to conduct an investigation was then revoked. It was his duty as an 
internal auditor to alert the audit committee about his findings, which could have possibly led to 
the discovery of the fake invoices. 
Fictitious Invoices & Bank Statements 
Ramalinga and Rama pressured both the CFO and the VP of Finance to generate more 
revenues by creating fake invoices in order to keep up with market expectations. Satyam used the 
Invoice Management System (IMS) to generate invoices for customers. From IMS, the invoice 
would then be manually inputted into Oracle Financials, the system that generated the revenue 
information to be put on Satyam's books. 
To authorize the information to be imported from Excel, an admin ID and a password 
were needed. Ramakrishna had the admin ID and the password, which were made available to 
the team working for him (SEBI 17). This method was-used to create over 7,500 fake invoices, 
all of which were hidden from other business employees at Satyam. This led to the large 
overstatement of receivables. Since the fake invoices were not being paid, Satyam needed to 
doctor the bank statements to match the revenues from the fictitious invoices. To achieve this, 
they manipulated the amount of current cash and fixed deposits being held at Bank of Baroda 
and five other banks. This not only led to an overstatement of cash accounts, but also an 
overstatement of accrued interest. 
In order to manipulate the balance of cash in the Bank of Baroda account, Satyam kept 
two sets of bank statements. The first set of statements, which was the real one, was known as 
the daily bank statements. The second set, which was manipulated, was called the monthly bank 
statements. Satyam manipulated the monthly statements by adding fake entries until they 
reflected the desired balance. The daily bank statements were sent to the bank for confirmation, 
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while the monthly statements were used for monthly closing entries and bank reconciliations. 
Accounts were then changed to reflect the monthly bank statements. In order to manipulate the 
amount of fixed deposits, fixed deposit receipts were kept in Raju' s office. The confirmation 
letters that were supposedly sent to Satyam contained many irregularities and were signed by 
people who did not work at the banks. Those letters were also provided to the auditors. The 
letters sent directly to the auditor's' office had the correct figures, but the banks stated that the 
letters were not sent by them. 
Fraud Tree 
In the Fraud Triangle, pressure includes the incentives that may have influenced the 
emotional or financial force behind the fraud. In Satyam' s case, it was the pressure to keep up 
with competition in the marketplace, and to avoid a possible takeover by the majority 
stakeholders. Raju explained his main reasons for the inflated revenues on the financial 
statements in a letter saying: "As the promoters held a small percentage of equity, the concern 
was that poor performance would result in a takeover, thereby exposing the gap" (HT 
Correspondent, 2015). To make up for the revenues that were not there and to meet ambitious 
targets, Satyam lied to the stakeholders and investors about its financial stability and health. In 
the process, they attracted more investments for the company, which in tum put more pressure 
on continuing with the fraud. At first, Ramalinga rationalized that Satyam would eventually 
make up for the marginal gap because it was constantly growing. As the gap between fictitious 
and actual profit grew, he did not know how to get out. In addition, as profits falsely rose, 
Ramalinga and his family gained recognition and fame, which led him to receive multiple 
prestigious awards. This fed into his egoism, which pushed him towards perpetuating the fraud. 
Satyam had internal controls that were easily overridden by top management. None of the award-
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winning governance established by Satyam was actually implemented. It was well known that 
the Indian government did not put focus on enforcing Clause 49, which allowed many companies 
to commit fraud and go undetected. In addition, the majority of the shareholders were unaware of 
the rights they had in the company. 
Legal Issues 
Following the disclosure of the fraud and the resignation ofRamalinga, the CBI launched 
an investigation into the company. The Bureau arrested and questioned several members of the 
company's management including Ramalinga, Rama, and Vadlamani Srinivas. The company's 
external auditors were also arrested. The entire board of the company was immediately replaced, 
and an interim CEO was appointed (Dolnick). The goal of the new board was to salvage the 
company, to restore public confidence, and to sell the company in a short period oftime. In April 
of 2009, an Indian technology company, Tech Mahindra, purchased a controlling stake in 
Satyam, and the company began operating as Mahindra Satyam ("Tech Mahindra Wins Bid for 
Satyam at 2,900cr"). In June of 2013, Tech Mahindra and Mahindra Satyam formally merged 
("Tech Mahindra, Satyam Computer Complete Merger"). 
The fraudulent actions perpetrated at Satyam had significant legal implications for the 
company's management and external auditors. In total, ten people were charged by a Hyderabad 
court under the CBI on April 9, 2015, for their role in the fraud. The group included Ramalinga 
and Rama, along with their brother Suryanarayana Raju. Satyam's Chieflnternal Auditor, V.S. 
Prabhakar Gupta and Vadlamani Srinivas were also charged. Additionally, three employees in 
the finance department and two external auditors were included in the group of people being 
charged. The group was sentenced to seven years of imprisonment. Ramalinga and Rama were 
each ordered to pay a fine of about $806,000 (Neuman). They were found guilty of criminal 
Lumpkin 32 
breach of trust. The other eight individuals were found guilty of criminal conspiracy. The entire 
group was found guilty of collaborating to inflate revenues, falsifying tax returns, fabricating 
invoices, falsifying accounts, and forging deposit receipts (Bhattacharjee). 
Shortly after the Satyam Scandal was revealed, Satyam's stock was removed from the 
NYSE and from India's NIFTY 50 Stock Index (Stane). The company faced multiple lawsuits in 
the U.S., from investors who purchased Satyam's AD Rs. In January of 2009, law firms Vianale 
& Vianale LLP and Izard Noble LLP filed class action lawsuits against the company, 
representing harmed investors. Subsequently, several other lawsuits were filed (Nagaraju). By 
2010, the class action lawsuits had consolidated. In February of 2011, Satyam agreed to settle the 
class action lawsuit by agreeing to pay $125 million. The settlement resolved claims that the 
company misled investors (Guha). 
Section 302 of the Sarbanes Oxley Act (SOX) holds the senior management of a 
company responsible for the accuracy of the company's financial statements and internal 
controls. Satyam's senior management did not comply with this section of SOX because they 
signed the company's reports knowing that the information presented in the financial statements 
was inaccurate. In addition, Section 401 requires that financial statements be accurate and free of 
incorrect information. Satyam did not comply with this section either, because the financial 
statements did not represent the true results of the company. Section 404 of the act was also not 
followed, because Satyam's management did not have adequate internal controls. 
In April 2011, the U.S.'s Securities and Exchange Commission (SEC) filed a complaint 
to the U.S. District Court for the District of Columbia against Satyam. The SEC claimed that 
Satyam's accounting practices "violated the anti-fraud, reporting, record-keeping, and internal 
controls provisions of the federal securities laws" ("SEC Complaint: Satyam Computer Services 
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Limited d/b/a Mahindra Satyam" 3). The SEC called for the company to pay a penalty based on 
its violation of federal securities laws. The SEC affirmed that Satyam fraudulently overstated 
revenue, profit, and cash balances for multiple years. The complaint stated that Satyam's 
management created false invoices and bank statements to manipulate the company's balance 
sheet and income statement ("SEC Charges Satyam Computer Services With Financial Fraud"). 
As per the SEC complaint filed against the company, Satyam violated section 1 0(b) and 
rule l0b-5 of the Securities Exchange Act; the Company's management violated these sections 
by making false statements, omitting information, and acting recklessly. Satyam also violated 
section sections 13(a), 13(b)(2)(A), and 13(b)(2)(B) and rules 13a-l, 13a-16, and 12b-20 of the 
Securities Exchange Act. Section 13(a), rule 13a-l, and rule 13a-16 were violated because the 
company did not file factually accurate annual and quarterly reports with the SEC. Rule 12b-20 
was violated because the company did not report material information on its financial reports to 
avoid misleading investors. Section 13(b )(2)(A) was violated because the company did not 
maintain its books to reflect accurate transactions. Section 13(b)(2)(B) was violated because the 
company did not maintain an adequate system of internal controls ("SEC Complaint: Satyam 
Computer Services Limited d/b/a Mahindra Satyam"). 
The SEC ordered that in accordance with Section 308 of the Sarbanes-Oxley Act, the 
penalties payed by Satyam be added to a fund to help the victims of the fraud ("SEC Complaint: 
Satyam Computer Services Limited d/b/a Mahindra-Satyam" 40). To settle the SEC's charges 
against the company, Satyam agreed to pay a $10 million penalty. Satyam also agreed that it was 
in violation of the Securities Exchange Act. Additionally, Satyam agreed to hire independent 
consultants to evaluate internal controls and to train employees regarding internal audit, 
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accounting principles, and securities laws. The company also had to restate past financial results 
("SEC Charges Satyam Computer Services With Financial Fraud"). 
Ethical Issues 
The SEC also sanctioned Satyam's external auditors, Indian affiliates of PwC, for their 
role in the fraud. The SEC claimed the auditors violated securities laws, provided deficient 
audits, did not comply with basic auditing procedures, and demonstrated unprofessional conduct. 
The SEC maintained that this combination allowed the fraud to continue for several years. To 
settle the SEC's charges, the auditing firm agreed to pay a fine of $6 million. At the time it was 
the largest fine paid by a foreign accounting firm to the SEC. The firm agreed to train employees 
on accounting principles and securities laws and to not accept new United States-based clients 
for six months. The firm also signed a form consenting that they violated the Securities 
Exchange Act and contributed to Satyam's violation of the Act. Additionally, the accounting 
firm paid a $1.65 million fine to the Public Company Accounting Oversight Board for violating 
its rules ("SEC-Charges India-Based Affiliates of PwC for Role in Satyam Accounting Fraud"). 
Ramalinga and the company's top management valued posting exaggerated financial 
results to meet expectations and impress analysts above honesty and morality. Ramalinga's 
ambition and greed caused him to deceive the public about the actual performance of the 
company. Ramalinga continued to lie about the company for years in efforts to promote growth. 
He wanted Satyam to be perceived as one-of the most successful and fastest growing technology 
companies in the world. Personally, Ramalinga craved power and wanteclto be seen as a 
successful chairman. He acted recklessly and failed to emphasize the importance of ethics in the 
organization. Although a code of ethics applicable to management and employees was in place, it 
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was not prioritized or followed by Satyam's management ("Form 20-F Satyam Computer 
Services"). 
The unethical behavior perpetrated by Satyam's management had negative implications 
for millions of people. Satyam's shareholders lost significant portions of their investments as the 
company's shares dropped as news of the fraud was reported. In total, Satyam's investors 
realized losses of about $450 million ("SEC Complaint: Satyam Computer Services Limited 
d/b/a Mahindra Satyam" 2). Investors questioned the credibility oflndian companies and the 
quality of their financial reports. The scandal did not only tarnish Satyam's reputation; it also 
hurt India's economy, especially the technology sector. Some investors sold-off their Indian 
securities. Some of Satyam' s customers decided to stop working with the company upon news of 
the fraud, and the company also lost potential customers (Findler). Additionally, thousands of the 
company's employees feared for their jobs as they did not know if the company would continue 
to operate or would be able to pay them. 
Satyam's accounting issues stemmed from the company's top management overstating 
revenues, profits, and earnings per share each quarter for several years. The overstatement of 
revenues and profits started off as a "marginal gap" but as the company continued to grow, the 
discrepancy between the actual and reported results reached "unmanageable proportions" ("Full 
Text: This Letter Ramalinga Raju Wrote Uncovered the Rs 4,676 Cr Satyam Scam"). As 
management continued to report larger falsified revenues and profits each quarter, the company 
also had to report additional resources on its balanGe sheet to justify the increased operations. 
This only caused the gap between actual and reported results to continue to widen each quarter. 
In his letter to the board Members of the company, Ramalinga disclosed the accounting 
issues in the company's financial statements. On the company's income statement for the quarter 
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ending in September 2008, revenue and operating margin were overstated. The company 
reported revenue of Rs. 2,700 crore while actual revenue for the quarter was Rs. 2,112 crore. The 
company reported an operating margin of Rs. 649 crore while the actual operating margin was 
Rs. 61 crore ("Full Text: This Letter Ramalinga Raju Wrote Uncovered the Rs 4,676 Cr Satyam 
Scam"). 
Since, the company falsified the income statement, the balance sheet also had to be 
falsified to maintain the facade. On the company's balance sheet as of September 30, 2008, the 
company had four main accounting issues. The cash balance was inflated. The reported cash 
balance was Rs. 5,361 crore while the actual cash balance was Rs. 5,040 crore. Non-existent 
accrued interest of Rs. 376 crore was reported. Additionally, overstated receivables of Rs. 490 
crore were reported. In total, the company's assets were overstated by the equivalent of over $1 
billion US dollars at the time. An understated liability of Rs. 1,230 crore was reported ("Full 
Text: This Letter Ramalinga Raju Wrote Uncovered the Rs 4,676 Cr Satyam Scam"). Table - 2 
in the Appendix section provides a comparison of the company's actual and reported results for 
the quarter in dollar equivalents in 2018. 
The company's management "cooked the books" and disregarded accepted accounting 
standards for publicly traded companies listed on India's National Stock Exchange, and the 
NYSE. Satyam violated both US GAAP, and Indian GAAP. To keep up with the fraud, the 
company's management created thousands of false sales invoices and entered them into the 
company's general ledger. The false transactions were used to inflate receivables, revenues, and 
income. The company's management also fabricated bank statements to show payments for the 
false sales; this allowed the company to report inflated cash balances. The company's 
management also claimed false interest income from the falsified bank accounts. The company 
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used the inflated cash balances to justify that it could pay its debt. Additionally, some of the 
company's liabilities were not recorded at all. The totality of these transactions made the 
company appear significantly more profitable than it actually was. 
Satyam's external auditing firm, the Indian affiliate of PwC, audited the company's 
financial statements from 2001 to 2009. During this time, the firm signed Satyam's financial 
statements and issued lll1.qualified opinions. The firm did not disclose any issues before news of 
the fraud was released. After news of the fraud was released, the firm issued a statement stating 
that the audit reports may have been unreliable ("Satyam Audit Reports May Be Deemed 
Unreliable: PwC"). Upon investigation of the firm's audit procedures, it was revealed that the 
auditors did not independently confirm the cash balances in Satyam's bank accounts. 
Occasionally, Satyam's banks sent confirmations directly to the auditors without request and yet 
the firm did not question the discrepancies between what Satyam's management claimed and 
what the bank confirmations showed. Additionally, the firm did not conduct procedures to 
confirm Satyam's receivables. The auditors also did not question the company's sources of 
revenue and did not discover fictitious customers ("SEC Charges India-Based Affiliates of PwC 
for Role in Satyam Accounting Fraud"). 
Satyam's fees paid to the auditors increased significantly throughout the years and the 
total amount paid to the auditors was about twice the amount other companies paid their auditors 
(Basin). The SEC and the Public Company Accounting Oversight Board fined the auditing firm. 
The SEC affirmed that the auditors did not follow the code of conduct, auditing standards, and 
acted carelessly ("SEC Charges India-Based Affiliates of PwC for Role in Satyam Accounting 
Fraud"). The Securities and Exchange Board of India also affirmed that the auditing firm did not 
comply with auditing standards. The firm was forced to discharge the gains on the auditing fees 
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charged to Satyam. Two of the audit partners, Subramani Gopalakrishnan and T. Srinivas, were 
charged by CBI for their role in the fraud (Iyengar). The firm decided to replace its senior 
management and suspended all employees engaged in working with Satyam ("SEC Charges 
India-Based Affiliates of PwC for Role in Satyam Accounting Fraud"). 
Satyam's fraud was discovered after the Board of Directors and the Securities and 
Exchange Board of India received a letter on January 7, 2009, from Raju himself resigning and 
confessing to falsifying Satyam's financial reports. In his letter, he gave a detailed outline of the 
fraud that was committed and how it was committed. He mentioned that it has been going on for 
years and the fraud created a gap that continued to increase over the years. Therefore, "every 
attempt made to eliminate the gap failed ... the concern was that poor performance would result 
in a take-over; thereby exposing the gap" (Prabhudesai). 
While Raju's letter initiated the investigation into Satyam, some articles report that there 
was a whistleblower a few weeks before Raju' s confession. It was reported that "a 
whistleblower's letter received on December 23, 2008, [extended] a note of warning to the 
auditors about the inflation of bank balances, [and] failed to elicit a response, which a prudent 
auditor would normally provide in case of any sudden exposure of fraud" (Shah). If this 
statement is accurate, it becomes one of the major red flags that was missed leading up to Raju's 
confession. 
In this case, the fraud was happening at a management level so it would have been hard 
for other management personnel to notice red flags, but the Board of Directors should have asked 
questions in regard to some events. In October of 2008, the World Bank announced that it would 
no longer be doing business with Satyam after they discovered their computer system was 
hacked by Satyam. In addition, the Bank reported "the debarment was a penalty for giving 
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improper benefits to staff members at the bank and for collecting on undocumented invoices" 
("Satyam Scandal"). Satyam also had 13,000-fictitious employees. With a total of 53,000 
employees, the board should have noticed about 25% of their employees were fake. 
Finally, the Board of Directors should have looked into why there was a sudden push to 
invest $1.6 billion in real estate companies known as Maytas Property and Maytas Infra, which 
were run by Raju's sons. HCP was one of Satyam's competitors at the time and they had recently 
acquired Axon, an SAP consulting firm, which made HCP even more competitive with Satyam. 
During a time of increased competition, the directors should have been asking why the company 
wanted to invest in real estate ("Scandal at Satyam: Truth, Lies and Corporate Governance."). In 
Raju's letter, he confessed that "the aborted Maytas acquisition deal was the last attempt to fill 
the fictitious assets with real ones" ("Scandal at Satyam: Truth, Lies and Corporate 
Governance."). It would have been much harder for employees to notice red flags because Raju 
claims that he hadn't taken any money out of the company and articles give no indication that he 
was living a lifestyle beyond his means. 
Satyam became a publicly traded company on the NYSE in 2001 with an opening list 
price of $11.60. This subjected the company to SOX and required them to follow an approved 
internal control structure, also known as the Committee of Sponsoring Organizations of the 
Treadway Commission (COSO) framework. The company claimed to have followed the original 
COSO structure, but it was apparent that they were not compliant. 
Within the COSO 2013 framework (illustration in the Appendix section), there are five 
major components. Satyam had a major failure at each level that is detailed below: 
1. Control Environment: This component sets up accountability for the Board of 
Directors and upper management. In Satyam' s case, upper management failed to fulfill their duty 
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to establish an ethical environment and enforce accountability. If a proper control environment 
was in place, the fraudulent activities would have been caught sooner and would not have cost 
investors millions of dollars. 
2. Risk Assessment: This component creates a systematic process to evaluate and detect 
potential risks. In Satyam' s case, they were not monitoring risk because upper management was 
involved in the fraud. Ideally, management would create safeguards to prevent fraud from 
occurring at any level. If management was properly monitoring risk, they would have shut down 
the fraud as soon as it began. 
3. Control Activities: This component sets up functional controls around each section of 
the company. In Satyam's case, Raju had a master file to the accounting system. This is a huge 
control deficiency, and this file allowed him to conceal the fraud for years. 
4. Information Communication: This component relates to the flow of relevant 
information. In Satyam's case, they did not communicate with the external auditors regarding the 
integrity of the financial statements. It is important for all individuals involved in the audit to be 
transparent, so that the auditors can issue accurate and complete financial statements. 
5. MonitoringActivities: This component ensures the first four components are being 
executed properly. Since none of them was being utilized properly by Satyam, this section didn't 
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Payroll Scheme 
There were 13,000 ghost employees accounts forged by Satyam, whose salaries were 
deposited into Raju's accounts. One way this could have been prevented is to have someone 
independent of the payroll department periodically run reports on employees whose social 
security numbers, deductions, or crucial information such as address or phone number missing. 
On the other hand, certain employees who share bank account number or physical address should 
be checked to proactively eliminate the possibility of a clone of someone's identity. Another way 
to uncover a ghost employee scheme is to run payroll expenses against production schedules to 
discover potential discrepancies. The hours should be reviewed by supervisors/managers and 
compared to budgeted amounts. Finally, keeping signed paychecks in a secured location only 
accessible to authorized personnel and verifying that they are properly distributed can help 
prevent ghost employee scheme. 
Billing Scheme 
In cases of shell companies, usually simple algorithm could reveal if an abnormal number 
of invoices are sent from certain suspicious customers, whose business information such as 
physical address, bank accounts, or business contact should be verified. An invoice verification 
software could help detect irregularities on invoices, such as invoice numbers that don't match 
any purchase order number, or invoices that don't fit in with any service request. In addition, 
conditional formatting in Excel could flag invoices whose amount either frequently come just 
close enough to the approval amount or exceed the average payment per customer. The managers 
who often approve those invoices then need to be monitored closely. 
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Improper Asset Valuation Scheme 
Over 7,500 forged invoices were created to overstate receivables and thereby inflating 
revenue. In the case of Satyam, there was collusion between the owner as well as management to 
forge invoices and hide them from other business employees, so it would be quite challenging to 
detect the fraud without any independent third party's involvement. Running a horizontal 
analysis would be helpful in pointing out an unusually large increase in receivables from one 
year to another compared to the industry average. Furthermore, a simple receivable turnover 
ratio could uncover the scheme by exposing the impossible collectability of the forged invoices 
over time. 
Concealed Liabilities & Expenses 
Ramalinga was able to omit accrued interest and understate liabilities without raising any 
red flags, because omitted liabilities are one of the most challenging schemes to uncover. In this 
particular case, a vertical analysis can be very helpful, since the overstated revenue as well as the 
understated expenses should result in unrealistic profit margins. 
Fictitious Revenue Scheme 
Certain measures could have been taken by the auditors to make sure that the revenues 
reported by Satyam was legitimate. Sometimes, banks have the option to encode bank statements 
with password to prevent manipulation, even though the method isn't preferable due to the 
overcomplication and therefore difficulty to access. In addition, there are software that can scan 
images of the bank statements that the auditors receive from Satyam and compare them to the 
original ones from the bank to detect any editing or omitting of the information. 
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Chapter V: Conclusion 
When it comes down to staying relevant, it is all about staying up-to-date. If accounting 
firms continue to do so, they will not have a problem running out of jobs. The impact that 
accounting has on society is unmatched. Whether it is the oil and gas industry or the technology 
industry, accounting services provide major relevancy to companies' daily operations. The 
success and efficiency that Artificial Intelligence provides to businesses, particularly those in the 
exploration and production industry, helps them meet their target goals. Fair value accounting 
will remain vital to society because it can easily lead to material misstatements without it. 
In the aftermath of the scandal, ten individuals were charged for their participation in the 
Satyam scandal and were granted bail by a Hyderabad court. The seven-year prison sentences 
and fines imposed on the group were suspended ("Satyam's Ramalinga Raju, 9 Others Get Bail, 
Sentences Suspended by Court"). The sentences may have been suspended, but the reputation of 
the individuals involved will not recover. Ramal-inga and the company's management will 
always be remembered for the fraudulent actives they engaged in. 
Even though data analytics did not play a significant role in the unraveling of Satyam, 
there were several ways it could have been used to detect the multiple fraud schemes committed 
by Ramalinga Raju and his associates. As discussed above, the fraud committed included payroll 
scheme and billing scheme, both of which fall under asset misappropriation, as well as concealed 
liabilities and expenses scheme, improper asset valuations scheme, and fictitious revenue 
scheme, all of which fall under financial statement fraud. In addition, falsified bank statements 
were created to divert the auditors' attention away from the gross overstatement of cash and 
revenue. There are not any computers or software that can detect all of Satyam's fraud. 
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